I. INTRODUCTION
Natural convection is a phenomenon occurred in many engineering applications which the consequence is the flow of air near the surfaces of the solids or liquids such as the airflow in double pane windows, the airflow in double glazing doors of display refrigerators and the airflow in gaps or cavities of building walls. To understand clearly, a lot of researchers have devoted to investigate this phenomenon in order to enhance or reduce this mode of heat transfer.
There is a lot of literature describing about the natural convection phenomenon in the enclosures in the different conditions. De Vahl Davis [1] reported an accurate solution of the equations depicting two-dimensional natural convection in a square cavity with differentially heated side walls. A Boussinesq fluid with Prandlt number 0.71 was employed for the laminar flow in the upright cavity. Furthermore, the laminar and turbulent flow in an upright square cavity was investigated by Barakos, Mitsoulis and Assimacopoulos [2] . Both of a Boussinesq fluid and air which the properties dependent on the temperatures were considered by Agrawal, Ali, Velusamy and Das [3] . They also carried out a correlation for heat transfer during laminar natural convection in an enclosure containing uniform mixture of air and hydrogen. Chen and Chung [4] performed in a different geometry inclined arc-shape cavity filled with the Boussinesq fluid. Al-Farhany and Turan [5] investigated natural convective heat and mass transfer in an inclined rectangular cavity filled with porous medium. The fluid density in the porous medium is described by the Boussinesq approximation. And the other authors [6] - [14] that investigated the natural convection in the cavities in the different conditions also considered the fluids in the cavities to be as the Boussinesq fluid.
From the above review of literature, the study of airflow in an enclosure with differentially heated walls is preliminary for understanding in the natural convection phenomenon. Real air filled in an enclosure which the properties are dependent on the temperatures and pressures has not been numerically investigated. Therefore the aim of this work is to investigate numerically the natural convection of the laminar airflow in an inclined square enclosure filled with real air. In addition, an in-house code was developed for this purpose.
II. PROBLEM STATEMENT AND MATHEMATICAL MODEL
The geometry of the problem under consideration is shown in Fig. 1 Because of the temperature difference between the opposite sides of the enclosure, the air circulation and the natural convection occurs in the enclosure. The governing equations of the airflow in the enclosure are defined by the continuity, momentum and energy equations. The equations at the steady-state condition for a compressible Newtonian fluid are expressed as the following [15] :
 The continuity equation 
The appropriate boundary conditions for the airflow in the enclosure are: 
where  are the variables of density, thermal conductivity, viscosity and specific internal energy, a mn are the polynomial curve fitting coefficients, and T and P are the absolute temperatures and pressures of air in the enclosure, respectively. The coefficients of determination (R 2 ) of the air properties received from the polynomial curve fitting are more than 0.9990. For all air properties, m and n are 10.
III. NUMERICAL METHOD
The continuity, momentum and energy equations for the simulations of airflow in the enclosure are numerically solved according to their boundary conditions. The finite volume method is employed to discretize the equations of the airflow. The PISO (Pressure Implicit with Splitting of Operators) algorithm is adopted to solve the velocity-pressure coupling problem of the airflow. The hybrid differencing scheme is used to discretize the convective and diffusive terms of the transport equations. The TDMA (Tri-Diagonal Matrix Algorithm) is used to solve the matrix systems. In the numerical procedures, the iteration processes have to be used to obtain the convergent solutions. Consequently, a convergence criterion is established to monitor the maximum relative difference of the velocities, temperatures and pressures in two successive iterations. The maximum relative difference must be less than 10 
where q cond , q conv and q ref are the conductive, convective and reference heat flux, respectively. The conductive, convective and reference heat flux is calculated as:
where k A and h are the thermal conductivity and enthalpy values of air, respectively. The average Nusselt number on a vertical plane can be written as 
The non-dimensional velocities and coordinates in horizontal and vertical directions are expressed as:
The comparisons between the solution of the in-house code and the benchmark numerical solution at Ra = 10 3 and Ra = 10 4 are shown in TABLE I. The difference between the solution of the in-house code and the benchmark numerical solution is very small, which gives credence to the in-house code. The values in the parentheses are the non-dimensional coordinates.
V. RESULTS AND DISCUSSION
To ensure that the results will not have the deviations because of the grid sizes, The grid independent tests were carried out at Ra = 10 4 ,  = 90 o and the non-uniform grid sizes were 3030, 3232, 3434, 3636, 3838, and 4040. The grids near the walls of the enclosure are fine while the grids near the central area of the enclosure are coarse. The ratio of the width of the grids near the central area of the enclosure to the width of the sequential grids near the walls of the enclosure is 1.2. The average Nusselt number throughout the enclosure, Nu , was adopted to be the criteria test value.
The change of Nu is less than 0.01 percent, when the grid sizes are larger than or equal 3636. Therefore, the non-uniform grid size 3838 was employed throughout this work. The dimensions of the enclosure are 2020 mm. 
